Abstract. The skies of Northern Chile are considered among the best in the world for astronomy due to their geographical, climatic and atmospheric conditions. In fact, during the last several decades, a great number of astronomical observatories have been built by space research institutions devoted to space research, turning Chile into one of the countries with the greatest astronomical observation capacity in the world. Consequently, it is relevant to explore and assess the development of astronomy in Chile during the last ten years (2005)(2006)(2007)(2008)(2009)(2010)(2011)(2012)(2013)(2014)(2015), carrying out a bibliometric analysis to extract traditional metrics, complemented with alternative metrics, to identify the Chilean production and scientific contribution of research in this field of knowledge. The results from traditional metrics, based on the information obtained in the Web of Science (WoS) database analyzed through InCites for the Astronomy & Astrophysics category indicate a sustained increase of the scientific production for the discipline during the last ten years. In particular, the Normalized Citation Impact of organizations and institutions conducting research in Chile is above the worldwide average. On the other hand, the alternative metrics, including for instance, the altmetrics types presented by the SCOPUS database, reflect that the Chilean research impact is much lower in the context of social networks.
Introduction
Chile is quite active in astronomical research given its special sky conditions. The skies of Northern Chile are regarded among the best in the world for astronomy due to their geographical, climatic and atmospheric conditions like the absence of clouds most of the year with 340 clear sky days 1 , dry soils, and low light intensity or pollution. During the last decades, a great number of astronomical observatories have been built by institutions devoted to space research, turning Chile into one of the countries with the greatest astronomical observation capacity in the world. In fact, it is estimated that by 2020 70% of all observational activity of the world will be carried out in Chile. Currently, the number is 40% 2 , allowing a remarkable advance in scientific production in the area of Astronomy 3 . 
Objectives
The main objective of this article consists of showing the important increase of the astronomical scientific productivity developed in Chile during the last decade (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) , analyzed by means of traditional and alternative metrics. Moreover, the specific goals of this work are: (1) To assess the scientific impact of astronomy in Chile; (2) Show the countries and institutions that carry out most of the scientific astronomical collaboration with Chile; and, (3) Investigate the evolution of altmetrics indexes in the Chilean scientific production in Astronomy.
Methodology
The methodology adopted in this analysis for exploring and assessing the development of astronomy in Chile is based on the study of bibliometric indicators provided by InCites 4 and complemented with alternative metrics provided by SCOPUS. The analyzed data correspond to scientific publications of Chile in Astronomy & Astrophysics over a 10 years span. The first focus of this bibliometric analysis is on the Chilean scientific productivity, identified through the analysis of the authors' institutional 4 InCites is a research analytics tool that allows to analyze institutional productivity and benchmark output against peers worldwide (http://researchanalytics.thomsonreuters.com/m/pdfs/indicators-handbook.pdf) affiliation. For visualizing research trends and growth of knowledge in this scientific field it is important to identify these scientific publications. The second focus of this bibliometric study is the impact of the published scientific papers, identifying the impact of Chilean scientific production analyzing the times a paper has been cited. The citation of these scientific documents was analyzed based on Normalized Citation Impact (NCI), this measure is used to assess the overall impact of the scientific publications in the category. This type of analysis allows for exploring the scientific context of the field and helps to select meaningful metrics for developing bibliometric methods in local applications.
Results and analysis

Traditional metrics
This bibliometric analysis focuses on productivity, impact and international collaboration of Figure 2 exhibits the data of the Astronomy & Astrophysics annual evolution of Chilean scientific production and impact indicators. In the period under study, the Chilean papers annual productivity has tripled. It stands out the year 2014 where it is exceeded in 30% the productivity with respect to the previous years. In addition, it has a strong impact indicator (NCI) that is above the world average. Therefore, Chile has a high performance within the range of impact of the world scientific community (Greco, Bornmann and Marx 2012). Figure 3 displays the evolution of papers published annually in this field and the most productive scientific institutions during the last ten years. The European Southern Observatory is the reference for productivity in this area 5 . Pontificia Universidad Catolica de Chile, University of Chile and University of Concepcion are the most productive institutions in this area. This is consistent with the Figure 4 shows the evolution of Chilean scientific documents citation, analyzed using the Normalized Citation Impact (NCI) in astronomy and astrophysics. Based on these data, the plot indicates that over the last ten years, the Normalized Citation Impact of Chilean scientific documents is higher than the worldwide impact in this field. The figure shows that Chilean papers citation impact in astronomy and astrophysics has been above 20% of the worldwide impact average, during the period studied. The peak is produced by articles with an unusual high impact for that year. Figure 6 presents the data of the astronomy and astrophysics international collaboration network of the scientific production between authors of Chilean institutions and other countries (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) . In this case, we show the top 10 countries that have contributed significantly to develop production and impact in the area. 
Alternative metrics
The methodological approach of this study is complementing the traditional metrics with the alternative ones. In this case, the Altmetric tool was used to provide information on the dissemination and discussion of research results, as well as a view of the references in non-conventional sources that complement traditional quotations (Melero 2015) . 
Conclusions
The analysis of traditional metrics from the information obtained in Web of Science analyzed through InCites indicates a steady increase of the scientific production in Astronomy & Astrophysics during 6 EPJ Web of Conferences 186, 05002 (2018) https://doi.org/10.1051/epjconf/201818605002 LISA VIII Figure 9 . Traditional Metrics versus Alternative Metrics the last 10 years. In addition, the Normalized Citation Impact of the organizations and institutions that carry out research in Chile is above the average at a worldwide level. Furthermore, alternative metrics presented by SCOPUS show that the impact of the research is low in the context of social networks.
